Increase of extrachromosomal circular DNA in mouse 3T6 cells on perturbation of DNA synthesis: implications for gene amplification.
We have analyzed the amount of extrachromosomal double-stranded covalently closed circular nonmitochondrial DNA in mouse 3T6 cells by Southern blotting and electron microscopy. Treatment with 7,1-dimethylbenz[a]anthracene, known to promote amplification of integrated SV40 genomes, elevated the amount of circular DNA. Inhibition of DNA synthesis with hydroxyurea, earlier shown to enhance amplification of the cellular dihydrofolate reductase gene, resulted in yet higher levels. Thus, elevation of the frequency of gene amplification and generation of extrachromosomal circular DNA seem to accompany each other in the situations studied in this paper. Two other DNA synthesis inhibitors, aphidicolin and thymidine, had markedly lesser effects on circular DNA. The significance of these findings for the mechanism of gene amplification is discussed.